On Several Fish Tissue Culture Systems.
In the laboratory, tissue was washed in 3 successive baths of sterile Hanks' solution containing antibiotics.
Ovaries were cut into small pieces, approximately 3 mm square, and placed in 30 ml Falcon tissue culture flasks.
Cells were allowed to adhere to plastic surfaces as preparations dried at room temperature. Medium was added when this condition was achieved. 1 Originally culture medium was 
Media Used
As recorded in Table I Hanks' balanced salt solution containing penicillin and streptomycin was used to suspend The above reagents were dissolved in about 300 ml of double distilled water. calf serum was used also. Culture medium was changed once weekly. This medium was designated Eagle's minimum essential medium (Table III) .
Subculturing Procedures
Cultures were subcultured by the addition of 3 ml of 
3.
Infected cell sheets were removed by scraping . ) t glass covered surfaces with a rubber policeman; cell preparations were pooled and the total volumes recorded.
Enough lOX saline-citrate solution (1.5 M NaCl and 0.15 M trisodium citrate, pH 7.0) was added in order to achieve a final IX concentration of the saline-citrate preparation.
Example: total volume at harvest was 1,240 ml. Finally 140 -ml of lOX saline-citrate solution was added to the above preparation so that the new total volume was 1,380 ml.
4.
Preparations were subjected to 1 "freeze and thaw" cycle.
. 15 
5.
Samples were centrifuged 15 min at 4,080x g in a Sorval centrifuge. Supernatant fluids were retained.
6.
Supernatant fluids were centrifuged 2 hrs at 55,000x g in the 12-65 Spinco ultracentrifuge. Sedimented pellets from this centrifugation were pooled in 10 ml dilute saline-citrate (IX) solution.
7. RNase, 0.3 ml per tube: 2 mg per ml stock or 2000 ug/ml was added and the mixture was held 30 min at 37°.
8.
DNase treatment was omitted.
9.
Samples were centrifuged again in the Spinco LZ-65 ultracentrifuge for 2 hrs at 55,00Qx g. Pellets were retained since they contained viral components. V" 10. Pellets were eluted in appoximately 10 ml salinecitrate solution per tube and these samples were pooled in a 500 ml Erlenmeyer flask. Viral protein coat remained with viral DNA at this point in the procedure.
11. Two ml of 25% sodium lauryl sulfate was added to viral preparations. Samples were heated 10 min at 60° at which time samples turned viscous.
12. Samples were allowed to cool; the total volume was measured and enough solid sodium perchlorate was added in order to obtain a final concentration of IM. (IM perchlorate= 14.1 g per 100 ml). This treatment helped dissociate protein coat from viral nucleic acid.
13. An equal volume of 24:1 chloro:form:isoamyl alcohol mixture was added to test samples. It was necessary Supernatant fluids were decanted and discarded; precipitates were retained and dissolved in small volumes (1-2 ml) of lX saline-citrate solution.
The precipitate collected was dissolved in a small amount of saline-citrate solution and this preparation was added to fish cells known to be multiplying in the exponential phase of growth. Various dilutions of viral DNA solutions were tested also. As a control measure, sterile saline-citrate alone was added to uninfected cell cultures.
The same basic procedure as described above was used 
RESULTS

Tissue Cultures
In these investigations it was necessary to prepare a normal fish cell culture in order to compare it in transformation studies with the other 2 fish cell lines which were considered to be established since they grew continously in tissue culture. One important aspect of note concerning the established cell lines was that these cultures had made a spontaneous malignant conversion prior to this study since they were shown to multiply continuously. Therefore, in order to achieve and to be able to detect In the process of this investigation, one of the cultures appeared to have undergone a spontaneous transformation because it could be subcultured indefinitely.
This culture was obtained from the second fish (2) and from the second culture flask (B). To date it has been propagated in the laboratory for almost 3 years during which time it has undergone 25 subcultures (Fig. la, b, c' d).
Live Virus Experiments
If either HSV-1 or HSV-2 were used to inoculate any of the 3 different fish cell lines at the proper time, CPE could be demonstrated (Fig. 2) . The proper time appeared to be at approximately 48 hrs when cells were multiplying in the exponential growth phase.
When the 3 varying volumes (1, 2, and . 2.5 ml) of either type of herpesvirus served as inoculum for any of the exponentially growing fish cultures, CPE was demon strated. No effect was observed when appropriate volumes such as 1, 2, 2.5, and 5 ml of H.Ep. 2 supernatant growth fluids were included in fish tissue culture preparations. 20 If either virus was added to cultures when cells had just become attached to glass, when cell sheets were nearly confluent, or when cell sheets were definitely confluent, no effect was detected. Likewise there was no effect when H.Ep. 2 cell supernatant growth fluids were added to comparable systems. Other experiments involving live viruses concerned whether or not HSV-1 or HSV-2 multiplied in fish cells.
Cultures showing cytopathic effect were tested for virus multiplication after a given .virus preparation had been Also these result~ were similar to studies done by
Officer (15) Perhaps the information gained leaves us with an optimistic outlook since types 1 and 2 herpesviruses do not appear to affect such an important food chain for man as that offered by our fish population.
Another fortunate outcome of this study was that the investigator was able to establish the 2B cell line in continuous culture so that it can be used as an important tool for fish virology studies by others in the future. Throughout the course of this 3 year investigation,
